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Abstract
1 STAT 3601 Assessment Report
The STAT 3601, Data Analysis course has a pre-test and a post-test given to assess student learning. The data
analysis in this report is derived from pre and post test learning gains (post-pre) from semesters: Fall 2009 to
Fall 2012. The pre and post tests are required of students, but these exams to not impact their course grade.
Thus, we interpret these exams as largely a voluntary effort by students. There is no motivation for them to
do well, but we believe statistical knowledge gained and demonstrated on these exams reflects deep, easy-recall
understanding. This is of course an objective our course.
Each exam has 18 points, and thus the learning gains should be compared to a reference of zero, or no
improvement in score. A table of summary statistics for these exams is given in Table 1.
Variable n q1 x¯ q3 IQR s
Gain 49 2 4.1 7 5 3.8
Pre-Test 51 6 7.8 9 3 2.4
Post-Test 50 9 11.8 14 5 3.4
Table 1: Pre and Post Test Summary Statistics
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1.1 Analysis Across Sections
The learning gains from the exams were analyzed for differences across semesters. A table of summary statistics
is given in Table 2.
Variable Levels n q1 x¯ q3 IQR s
Gain f10 11 3.0 5.2 6.5 3.5 3.4
f9 18 2.0 3.5 6.0 4.0 3.5
f11 14 3.2 5.4 7.8 4.5 3.3
f12 6 -2.8 0.5 3.5 6.2 4.4
p = 0.03 all 49 2.0 4.1 7.0 5.0 3.8
Pre-Test f10 12 5.0 7.4 9.2 4.2 2.7
f9 19 6.0 7.3 9.0 3.0 2.3
f11 14 7.0 8.0 8.8 1.8 1.9
f12 6 8.2 9.5 9.8 1.5 3.0
p = 0.23 all 51 6.0 7.8 9.0 3.0 2.4
Post-Test f10 11 11.0 12.5 14.5 3.5 3.0
f9 19 8.5 10.7 13.5 5.0 3.4
f11 14 12.2 13.4 14.8 2.5 2.8
f12 6 7.2 10.0 13.0 5.8 3.8
p = 0.06 all 50 9.0 11.8 14.0 5.0 3.4
Table 2: STAT 3601 Gain, Pre and Post Test Summary Statistics by Section
A series of boxplots of learning gain scores (post test minus pre test), is given in Figure 1. We observe that
because the distributions are greater than zero, we find broad evidence that students typically have positive
learning gains as measured by these exams. Fall semester 2012 is a notable exception. The instructor failed
to remind students of the need to take the post test assessment. As a result, this boxplot is based on only 6
observations, and should be considered somewhat an anomaly.
Table 3 displays average gains across semesters in the Estimates column of the table. Standard errors for
these averages are given in the next column. The remaining columns perform the hypothesis test of no change in
gain values for each semester. With the exception of Fall 2012 (discussed above) this table shows broad statistical
evidence that most semesters have statistically significant positive gains in exam scores, as noted by the very
small pvalues in the last column.
Estimate Std. Error t value Pr(>|t|)
termf10 5.182 1.063 4.876 0.000
termf9 3.500 0.831 4.213 0.000
termf11 5.429 0.942 5.763 0.000
termf12 0.500 1.439 0.347 0.730
Table 3: STAT 3601 Average Assessment Exam Gains by Semester
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Figure 1: STAT 3601 Post - Pre Test Differences by Section
1.2 Association with Course Grade
The learning gains from the exams were analyzed for their association with the final course grade. Table 4 give
summary statistics for these variables.
Variable n q1 x¯ q3 IQR s
Gain 49 2.0 4.1 7.0 5.0 3.8
Pre-Test 51 6.0 7.8 9.0 3.0 2.4
Post-Test 50 9.0 11.8 14.0 5.0 3.4
Course Total 55 67.7 72.2 84.1 16.5 20.0
Table 4: Course Exam Summary Statistics
A scatterplot of learning gain scores (post test minus pre test), plotted against the final course percentage
is given in Figure 2. We note the clear, positive association between assessement exam differences (Gain) and
course percentage.
Estimate Std. Error t value Pr(>|t|)
(Intercept) -4.702 3.152 -1.492 0.142
CourseTotal 0.115 0.041 2.816 0.007
Table 5: Linear Regression Estimates
Table 5 displays the linear regression parameter estimates for these data. We note the statistically insignificant
pvalue (large chance, value more than 0.05) for the slope coefficient. This provides no evidence that the assessment
exam gains are associated with course performance. We also note the weak R-squared for this regression model
of 0.14439.
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Figure 2: Post - Pre Test Differences by Final Course Percentage
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2 STAT 4601 Assessment Report
The STAT 4601, Biostatistics course has a pre-test and a post-test given to assess student learning. The data
analysis in this report is derived from pre and post test learning gains (post-pre) from semesters: Spring 2010 to
Spring 2013. The pre and post tests are required of students, but these exams to not impact their course grade.
Thus, we interpret these exams as largely a voluntary effort by students. There is no motivation for them to
do well, but we believe statistical knowledge gained and demonstrated on these exams reflects deep, easy-recall
understanding. This is of course an objective our course.
Each exam has 13 points, and thus the learning gains should be compared to a reference of zero, or no
improvement in score. A table of summary statistics for these exams is given in Table 6.
Variable n q1 x¯ q3 IQR s
Gain 47 3.0 4.1 5.5 2.5 2.5
Pre-Test 54 3.2 4.4 5.8 2.5 1.8
Post-Test 47 7.5 8.5 10.0 2.5 1.9
Table 6: Pre and Post Test Summary Statistics
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2.1 Analysis Across Sections
The learning gains from the exams were analyzed for differences across semesters. A table of summary statistics
is given in Table 7.
Variable Levels n q1 x¯ q3 IQR s
Gain s10 16 1.5 3.6 5.2 3.8 2.8
s11 11 2.0 3.4 4.5 2.5 2.2
s12 10 3.0 4.3 6.5 3.5 2.2
s13 10 5.0 5.7 6.0 1.0 2.2
p = 0.13 all 47 3.0 4.1 5.5 2.5 2.5
Pre-Test s10 16 3.0 4.4 6.0 3.0 2.1
s11 16 3.8 4.7 6.0 2.2 2.1
s12 12 3.8 4.3 5.0 1.2 1.7
s13 10 4.0 4.2 5.0 1.0 1.4
p = 0.92 all 54 3.2 4.4 5.8 2.5 1.8
Post-Test s10 16 7.0 8.1 8.5 1.5 1.7
s11 11 8.0 7.8 9.0 1.0 1.9
s12 10 7.0 8.5 10.2 3.2 2.3
s13 10 9.0 9.9 10.8 1.8 1.2
p = 0.05 all 47 7.5 8.5 10.0 2.5 1.9
Table 7: STAT 4601 Gain, Pre and Post Test Summary Statistics by Section
A series of boxplots of learning gain scores (post test minus pre test), is given in Figure 3. We observe that
because the distributions are greater than zero, we find broad evidence that students typically have positive
learning gains as measured by these exams.
Table 8 displays average gains across semesters in the Estimates column of the table. Standard errors for
these averages are given in the next column. The remaining columns perform the hypothesis test of no change
in gain values for each semester. This table shows broad statistical evidence that all semesters have statistically
significant positive gains in exam scores, as noted by the very small pvalues in the last column.
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Figure 3: STAT 4601 Post - Pre Test Differences by Section
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Estimate Std. Error t value Pr(>|t|)
terms10 3.625 0.608 5.960 0.000
terms11 3.364 0.734 4.586 0.000
terms12 4.300 0.769 5.589 0.000
terms13 5.700 0.769 7.409 0.000
Table 8: STAT 4601 Average Assessment Exam Gains by Section
2.2 Association with Course Grade
The learning gains from the exams were analyzed for their association with the final course grade. Table 9 give
summary statistics for these variables.
Variable n q1 x¯ q3 IQR s
Gain 47 3.0 4.1 5.5 2.5 2.5
Pre-Test 54 3.2 4.4 5.8 2.5 1.8
Post-Test 47 7.5 8.5 10.0 2.5 1.9
Course Total 57 73.1 73.9 86.9 13.8 22.1
Table 9: Course Exam Summary Statistics
A scatterplot of learning gain scores (post test minus pre test), plotted against the final course percentage is
given in Figure 4. We note the clear, positive association between assessement exam differences (Gain) and course
percentage. We also note that the strongest relationship between assessment exam gain and course performance
occurs at the higher values of course performance, suggesting that students with higher course performance have
proportionally more gain in their assessment exam performance.
Estimate Std. Error t value Pr(>|t|)
(Intercept) -7.814 2.951 -2.648 0.011
CourseTotal 0.148 0.036 4.077 0.000
Table 10: Linear Regression Estimates
Table 10 displays the linear regression parameter estimates for these data. We note the statistically significant
pvalue (very small, less than 0.05) for the slope coefficient. This provides evidence that the assessment exam
gains are associated with course performance. However we note the weak R-squared for this regression model of
0.26972.
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Figure 4: Post - Pre Test Differences by Final Course Percentage
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3 STAT 1601 Assessment Report
The STAT 1601, Introduction to Statistics course has a pre-test and a post-test given to assess student learning.
The data analysis in this report is derived from pre and post test learning gains (post-pre) from semesters:
Fall 2009-2012 and Spring 2010-2013. The pre and post tests are required of students, but these exams to not
impact their course grade. Thus, we interpret these exams as largely a voluntary effort by students. There is no
motivation for them to do well, but we believe statistical knowledge gained and demonstrated on these exams
reflects deep, easy-recall understanding. This is of course an objective our course.
Each exam has 26 points, and thus the learning gains should be compared to a reference of zero, or no
improvement in score. A table of summary statistics for these exams is given in Table 11.
Variable n q1 x¯ q3 IQR s
Gain 570 0 2.6 5 5 3.5
Pre-Test 716 8 10.2 12 4 2.6
Post-Test 587 11 12.9 15 4 3.3
Table 11: Pre and Post Test Summary Statistics
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3.1 Analysis Across Sections
The learning gains from the exams were analyzed for differences across semesters. A table of summary statistics
is given in Table 12.
Variable Levels n q1 x¯ q3 IQR s
Gain f10s1 11 -1.0 1.5 3.5 4.5 3.1
f10s2 75 1.0 3.2 5.0 4.0 3.2
f9s23 77 0.0 2.5 5.0 5.0 3.3
s10s3 31 0.0 3.0 5.0 5.0 3.3
s10s4 22 -0.8 1.0 3.0 3.8 3.1
s11s 37 0.0 3.2 5.0 5.0 4.6
f11s1 25 0.0 2.6 5.0 5.0 3.2
f11s2 66 1.0 2.9 5.0 4.0 3.4
f12s1 22 -1.0 1.3 3.8 4.8 3.3
f12s2 74 0.2 2.7 5.0 4.8 3.4
s12s3 41 2.0 3.9 6.0 4.0 2.5
s12s4 22 -1.0 0.8 2.8 3.8 3.6
s13s3 37 0.0 2.9 5.0 5.0 3.9
s13s4 30 0.0 1.2 4.8 4.8 4.7
p = 0.0057 all 570 0.0 2.6 5.0 5.0 3.5
Pre-Test f10s1 28 9.0 10.4 11.2 2.2 1.9
f10s2 89 9.0 10.1 12.0 3.0 2.4
f9s23 85 8.0 10.2 12.0 4.0 2.8
s10s3 43 9.0 10.3 12.0 3.0 2.6
s10s4 36 9.8 10.7 12.0 2.2 2.0
s11s 40 8.8 10.4 12.0 3.2 2.5
f11s1 38 8.0 9.5 11.0 3.0 2.7
f11s2 76 9.0 10.5 12.0 3.0 2.5
f12s1 38 8.0 10.4 13.0 5.0 3.1
f12s2 91 8.0 10.0 11.0 3.0 2.6
s12s3 45 7.0 9.8 12.0 5.0 2.6
s12s4 34 9.0 10.3 12.0 3.0 2.7
s13s3 39 9.0 10.2 12.0 3.0 2.3
s13s4 34 9.0 10.7 12.0 3.0 2.8
p = 0.80 all 716 8.0 10.2 12.0 4.0 2.6
Post-Test f10s1 14 9.2 12.2 14.0 4.8 3.6
f10s2 75 11.0 13.3 15.0 4.0 2.8
f9s23 78 11.0 12.6 14.0 3.0 3.0
s10s3 31 11.0 13.1 15.0 4.0 3.1
s10s4 22 10.0 11.8 13.8 3.8 3.2
s11s 38 11.0 13.6 16.0 5.0 3.6
f11s1 27 10.0 11.9 13.5 3.5 2.5
f11s2 66 11.2 13.7 16.0 4.8 3.2
f12s1 25 9.0 11.8 13.0 4.0 3.1
f12s2 78 11.0 12.7 15.0 4.0 3.2
s12s3 41 12.0 13.6 15.0 3.0 2.4
s12s4 23 9.0 11.4 14.5 5.5 4.1
s13s3 39 11.5 13.2 15.0 3.5 3.8
s13s4 30 11.0 12.0 15.0 4.0 4.5
p = 0.02 all 587 11.0 12.9 15.0 4.0 3.3
Table 12: Gain, Pre and Post Test Summary Statistics by Section
A series of boxplots of learning gain scores (post test minus pre test), is given in Figure 5. We observe that
because a vast majority of the distributions are greater than zero, we find broad evidence that students typically
have positive learning gains as measured by these exams.
Table 13 displays average gains across semesters in the Estimates column of the table. Standard errors for
these averages are given in the next column. The remaining columns perform the hypothesis test of no change in
gain values for each semester. This table shows broad statistical evidence that most semesters have statistically
significant positive gains in exam scores, as noted by the very small pvalues in the last column.
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Figure 5: Post - Pre Test Differences by Section
3.2 Analysis Across Instructors
The learning gains from the exams were analyzed for differences across the two instructors for which data are
available. Table 14 give summary statistics for the exams across instructors.
A series of boxplots of learning gain scores (post test minus pre test), is given in Figure 6. Again, because
a vast majority of the distributions are greater than zero, we find broad evidence that students typically have
positive learning gains as measured by these exams.
Table 15 displays average gains across instructors in the Estimates column of the table. Standard errors for
these averages are given in the next column. The remaining columns perform the hypothesis test of no change in
gain values for each instructor. This table shows broad statistical evidence that both instructors have statistically
significant positive gains in exam scores, as noted by the very small pvalues in the last column. It is important
to note that Instructor 1 has much higher pre and post test completion participation than Instructor 2. This
suggests comparisons between instructors may be confounded by particpation differences.
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Estimate Std. Error t value Pr(>|t|)
termf10s1 1.455 1.052 1.382 0.167
termf10s2 3.213 0.403 7.974 0.000
termf9s23 2.481 0.398 6.237 0.000
terms10s3 3.000 0.627 4.786 0.000
terms10s4 1.045 0.744 1.405 0.161
terms11s 3.189 0.574 5.559 0.000
termf11s1 2.560 0.698 3.668 0.000
termf11s2 2.939 0.430 6.843 0.000
termf12s1 1.273 0.744 1.711 0.088
termf12s2 2.743 0.406 6.762 0.000
terms12s3 3.878 0.545 7.116 0.000
terms12s4 0.818 0.744 1.100 0.272
terms13s3 2.892 0.574 5.041 0.000
terms13s4 1.167 0.637 1.831 0.068
Table 13: Average Assessment Exam Gains by Section
Variable Levels n q1 x¯ q3 IQR s
Gain Inst 1 438 1 3.0 5 4 3.4
Inst 2 132 -1 1.4 4 5 3.6
p < 0.0001 all 570 0 2.6 5 5 3.5
Pre-Test Inst 1 508 8 10.2 12 4 2.6
Inst 2 208 9 10.3 12 3 2.6
p = 0.54 all 716 8 10.2 12 4 2.6
Post-Test Inst 1 446 11 13.2 15 4 3.1
Inst 2 141 10 11.8 14 4 3.5
p < 0.0001 all 587 11 12.9 15 4 3.3
Table 14: Gain, Pre and Post Test Summary Statistics by Instructor
3.3 Association with Course Grade
The learning gains from the exams were analyzed for their association with the final course grade. Table 16 give
summary statistics for these variables.
A scatterplot of learning gain scores (post test minus pre test), plotted against the final course percentage is
given in Figure 7. We note the clear, positive association between assessement exam differences (Gain) and course
percentage. We also note that the strongest relationship between assessment exam gain and course performance
occurs at the higher values of course performance, suggesting that students with higher course performance have
proportionally more gain in their assessment exam performance.
Table 17 displays the linear regression parameter estimates for these data. We note the statistically significant
pvalue (very small, less than 0.05) for the slope coefficient. This provides evidence that the assessment exam
gains are associated with course performance. However we note the weak R-squared for this regression model of
0.04058.
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Figure 6: Post - Pre Test Differences by Instructor
Estimate Std. Error t value Pr(>|t|)
inscodeInst 1 2.982 0.166 17.931 0.000
inscodeInst 2 1.394 0.303 4.602 0.000
Table 15: Average Assessment Exam Gains by Instructor
Variable n q1 x¯ q3 IQR s
Gain 570 0.0 2.6 5.0 5.0 3.5
Pre-Test 716 8.0 10.2 12.0 4.0 2.6
Post-Test 587 11.0 12.9 15.0 4.0 3.3
Course Total 755 54.6 64.3 78.8 24.3 20.1
Table 16: Course Exam Summary Statistics
Estimate Std. Error t value Pr(>|t|)
(Intercept) -0.861 0.724 -1.190 0.235
CourseTotal 0.051 0.010 4.902 0.000
Table 17: Linear Regression Estimates
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Figure 7: Post - Pre Test Differences by Final Course Percentage
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